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$XGUH\ 6DPVRQ  3K' VWXGHQW 6FKRRO RI &UHDWLYH 0HGLD &LW\ 8QLYHUVLW\ RI +RQJ
.RQJ
6HOnHV HPDLO DUFKLYHV WZLWWHU SRVWV  O LNHV SODFHV  ODWH QLJKW FKDW  ORJV KHDOWK
LQVXUDQFH UHFRUGV EDQN WUDQVIHUV VHDUFK KLVWRULHVl DO O  WKRVH ELWV RI  LGHQWLW\
LQYROXQWDUL O\  LPPRUWDO LVHG DV SHUVRQDO LW\ SURnOHV  LQ FRUSRUDWH VHUYHU IDUPV &RXOG
HUDVXUH RmHU VRPH UHVSLWH IURP HQGOHVV GDWDnFDWLRQ" 7KLV jXQGHDG PHGLDk &KXQ
 QRW RQO\ IDFL O L WDWHV WKH VXUYHL O ODQFH DSSDUDWXV WKH SHUVLVWHQFH RI GDWD DOVR
DmHFWV KRZ ZH UHPHPEHU 'LJLWDO GHDWK SRVWPRUWHP GLJLWDO GDWD RZQHUVKLS
FRQFHUQV H[HPSOLnHV KRZ WKH VWUXFWXUH DQG  LQQHU ZRUNLQJV RI QHWZRUN
WHFKQRORJLHV DQG VRIWZDUH SODWIRUPV DmHFW RXU H[SHULHQFH  LQ D WDQJLEOH ZD\ 7KH
IRO ORZLQJ UHVHDUFK  LV FRQFHUQHG ZLWK ZKDW NLQG RI UROH WKH PDWHULDO L W\ RI  ,QWHUQHW
WHFKQRORJLHV SOD\V  LQ SRVWPRUWHP GLJLWDO  OHJDF\ DQG KRZ LW EOHHGV  LQWR RXU
PRXUQLQJ SUDFWLFHV  , W H[SORUHV WKHVH TXHVWLRQV E\ H[DPLQLQJ KRZ )DFHERRN DQG
*RRJOH GHDO ZLWK GLJLWDO GHDWK DQG ZKDW NLQG RI FRQVHTXHQFHV WKH PDWHULDO L W\ RI
WKH QHWZRUN HQWDL OV 7KH QRWLRQV RI PDWHULDO L W\ DUH XQGHUVWRRG KHUH DV D VSDFH RI
LQWHUDFWLRQ EHWZHHQ FRGH DQG KDUGZDUH +D\OHV DQG SHUFHLYHG PDWHULDO L]DW LRQ RI
SKHQRPHQD LWHUDWLYHO\ FRQnJXUHG E\ G\QDPLFV RI j LQWUDDFWLRQVk %DUDG   ,Q
WKH H[DPSOHV FRQVLGHUHG ,  ORRN DW KRZWHUPV RI DJUHHPHQW DSSO\ WR PHPRU\  LQ WKH
IRUPRI H[WHUQDO LVHGWHUW LDU\UHWHQWLRQ LQ WKHSURFHVVRI jJUDPPDWL]DWLRQk6W LHJOHU
 7KH UHVHDUFK DOVR  ORRNV DW WKH ELRORJLFDO KXPDQ PHPRU\iV PDWHULDO L W\ DQG  LWV
QHHG WR IRUJHW .LUVFKHQEDXP  , GLVFXVV WKH QHPHTXLWWHVSDV SURMHFW DV D PHDQV
WR SURSRVH GLJLWDO GDWD IXQHUDOV DV DQ DUW LVW LF VWUDWHJ\ WR PDNH GDWD WDQJLEOH DQG
WR H[SORUH KRZ WKHVH  OD\HUV RI VWRFNSL OHG GDWD FRQVWDQWO\ UHFRQnJXUH RXU
LGHQWLW LHV  , DUJXHWKDW GLJLWDO GDWDIXQHUDOV RmHU DV\PEROLF U L WXDO LVHGJHVWXUHWKDW
GUDZV DWWHQWLRQ WR WKH PDWHULDO L W\ RI GDWD WKURXJK WDQJLEOH DQG SK\VLFDO
GHJUDGDWLRQ  LQ DQ DWWHPSW WR VXUSDVV SRVWPRUWHP GDWDnFDWLRQ DQG VXUYHL O ODQFH
'LJLWDO GHDWK  LV D JURZLQJ FRQFHUQ DV SHUVRQDO GDWD DQG DUFKLYHV DUH  LQFUHDVLQJO\
GLJLW LVHG DQG VWRUHG  LQ QHWZRUNHG VHUYHUV  , W UHIHUV WR WKH  LVVXHV VXUURXQGLQJ GDWD
RZQHUVKLS DIWHU D SHUVRQiV GHDWK  ,Q UHFHQW \HDUV QXPHURXV VWDUW XSV DUH
DGGUHVVLQJ WKH  LVVXH DV ZHO O DV FRUSRUDWLRQV  O LNH )DFHERRN *RRJOH DQG 7ZLWWHU
6RFLDO QHWZRUNLQJ VLWHV  O LNH )DFHERRN DQG 7ZLWWHU KDYH D U LV LQJ QXPEHU RI
GHFHDVHG XVHUV>@ 7KHVH FRPSDQLHV KDYH FRQVHTXHQWO\ GHYHORSHG SRO LF LHV IRU
ZKDW KDSSHQV DIWHU WKHLU FRQVWLWXHQWV GLH>@ )DFHERRN KDV D SURnOH
PHPRULDO LVDW LRQ RSWLRQ ZKL OH 7ZLWWHU ZL O O GLVFRQWLQXH WKH DFFRXQW  ,N 5 , 3 ZDV D
SODWIRUP GHYHORSHG LQ  DV D UHoHFWLRQ XSRQ WKLV WKHQ QHZ SUREOHP  >@  , W
HQDEOHG XVHUV RI WKH 0HGLDPDWLF V LWH WR GUDIW D GLJLWDO ZL O O RI WKHLU 0HGLDPDWLF
SURnOH 0RUHUHFHQWO\ FRPSDQLHV O LNHWKH+RQJ.RQJEDVHG3HUSHWX DUHFRQFHUQHG
ZLWK KDQGO LQJ \RXU GLJLWDO  OHJDF\ DIWHU \RX GLH D VRUW RI GLJLWDO H[HFXWRU RI \RXU
VRFLDO QHWZRUNLQJ  O L IH>@ /,9(621 LV D SODWIRUP WKDW SURSRVHV WR FRQWLQXH \RXU
7ZLWWHU SUHVHQFH DIWHU \RX GLH EDVHG RQ \RXU SUHYLRXV EHKDYLRXU ZLWK $, >@
(WHUQL PH JRHV D VWHS IXUWKHU DQG DQWLFLSDWHV WR FRO OHFW jDOPRVW HYHU\WKLQJ WKDW
\RX FUHDWH GXULQJ \RXU  O L IHW LPHk>@ WR WKHQ JHQHUDWH DQ DYDWDU WKDW HPXODWHV WKH
GHFHDVHGDQGDFWVDVDQ LQWHUIDFHIRU ORYHGRQHVWRJDLQDFFHVVWRWKLVGDWDEDVHRI
D  O L IHW LPH $ KRVW RI FRPSDQLHV RmHU VHUYLFHV WR VDIHJXDUG SDVVZRUGV WR GLJLWDO
GDWD DQG GLVWU LEXWH WKHP WR WKH DSSRLQWHG SHUVRQ DIWHU GHDWK /HJDF\ /RFNHU
(QWUXVWQHW 'LJL]HNHU 6RPH VHUYLFHV  LQFOXGH WKH SDVVLQJ RQ RI PHVVDJHV WR
SUHDVVLJQHG LQGLYLGXDOV XSRQ GHDWK 'HDWKVZLWFK 7KHUH DUH DOVR D SOHWKRUD RI
PHPRULDO SODWIRUPV /L IH9X )RUHYHU 0LVVHGFRP /HJDF\FRP 7ULEXWHVFRP
5HPHPEHUHGFRP  L/DVW LQJFRP /DVW 0HPRULHVFRP 0RVWO\ HmRUWV DUH EHLQJ
PDGH WR WKLQN RI ZD\V WR NHHS DFFHVV WR GDWD DO LYH DIWHU D SHUVRQ GLHV  LQ VRPH
FDVHV HYHQ D VLPXODWLRQ RI WKH GHFHDVHG
(UDVXUH DQ DWWHPSW WR VXUSDVV GDWDnFDWLRQ
$3HHU5HYLHZHG-RXUQDO$ERXWYLVLWKWWSZZZDSUMDQHW
_ 
7KHUH  LV YHU\  O L WW OH VDLG KRZHYHU DERXW WKH HUDVXUH RI GLJLWDO GDWD 9LNWRU
0D\HU6FKeQEHUJHU DGGUHVVHV WKH  LVVXHV RI GDWD SULYDF\ WKDW DU LVH ZLWK GLJLWDO
DUFKLYLQJ LQ 'HOHWH 7KH9LUWXHRI )RUJHWW LQJ LQ WKH'LJLWDO $JH  7KH ODFN RI FRQWH[W
LQKHUHQW WR GLJLWDO  LQIRUPDWLRQ IRU H[DPSOH FDQ FRPH EDFN WR KDXQW SHRSOH  ODWHU
7KH\PD\ORVHD MRERYHUDQXQVDYRU\SLFWXUHSRVWHG\HDUVHDUO LHU RU EHGHQLHG
DFFHVV WR D FRXQWU\ 0DQ\ RI WKH  LQLW LDW LYHV WKDW DUH WKLQNLQJ DERXW GLJLWDO GHDWK
DUH FRQFHUQHG ZLWK GDWD SULYDF\  LVVXHV WKH SRO LW LFDO DQG VRFLDO  LPSO LFDWLRQV RI
O LQJHULQJ GDWD>@ :KR VKRXOG KDYH U LJKWV RYHU D SHUVRQiV GDWD DIWHU WKH\ GLH  IRU
H[DPSOH" 7KHUH  LV DQRWKHU DVSHFW WR GLJLWDO GHDWK WKDW 0D\HU6FKeQEHUJHU SRLQWV
WR WKDW IRUJHWW LQJ  LV SDUDPRXQW  , W  LV D EXL OW  LQ IXQFWLRQ RI WKH EUDLQ QRW D GHIHFW
WKDW HQDEOHV  LW  WR IXQFWLRQ SURSHUO\  , W ZRXOG DSSHDU WKDW D UHFHQW VWXG\ DW WKH
8QLYHUVLW\ RI %DVHO VKRZV WKDW WKH EUDLQ DFW LYHO\ HUDVHV  LQIRUPDWLRQ DQG WKDW
PHQWDO  L O OQHVV FRXOG DULVH VKRXOG WKDW SURFHVV EH GLVUXSWHG +DG]LVHO LPRYLF HW DO  
7KRXJK ZH PLJKW SHUFHLYH RXU PHPRU\ DV IDL O LQJ  L W ZRXOG VHHP WKDW VHOHFW LYH
UHWHQWLRQ  LV KRZ LW  LV PHDQW WR ZRUN 7KH TXHVWLRQ WKHQ EHFRPHV ZLWK WKH DGYHQW
RI GLJLWDO WHFKQRORJ\ DQG FKHDS SOHQWL IXO VWRUDJH GHYLFHV KRZ LV WKLV QHDUO\
O LPLW OHVV DUFKLYLQJ DmHFWLQJ RXU QHHG WR IRUJHW"
:HQG\ &KXQ WHO OV XV WKDW jFRPSXWHUV KDYH FRQoDWHG PHPRU\ ZLWK VWRUDJHk 
6KH H[SODLQV WKDW WKH ZD\ RI SXWW LQJ  LQIRUPDWLRQ  LQWR FRPSXWHU VWRUDJH FDO OHG
UDQGRPDFFHVV PHPRU\ KDV UHSODFHG VWRULQJ PHPRULHV 7KH PDWHULDO L W\ RI VWRUDJH
GHYLFHVVXFKDVKDUGGLVNVHQDEOHVIRUHQVLFUHWU LHYDO RI GDWDHYHQDIWHU L W KDVEHHQ
HUDVHG $V VXFK  L W  LV HQGXULQJ +RZHYHU WKH FRQWH[WXDO  LQIRUPDWLRQ VXUURXQGLQJ
WKH GDWD  LV  ORVW WKH H[SHULHQFH RI XVLQJ  LW  LV HSKHPHUDO 7KHUHIRUH GDWD  LV
jXQGHDGk &KXQ  VRPHZKHUH  LQ  O LPER EHWZHHQ O L IH DQG GHDWK SUHVHQW DQG
DEVHQW )XUWKHUPRUH VRIWZDUH SURPLVHV HWHUQLW\ WKURXJK FRQVWDQW UHDGLQJ RU
UHJHQHUDWLRQ 6RIWZDUH  LV FRQVWDQWO\ H[HFXWLQJ UHDGZULWH 7KRXJK WKH  LGHD RI  L WV
SHUPDQHQFH  LV SDUDGR[LFDO EHFDXVH RI UDSLG GHSUHFDWLRQ WKH  L O OXVLRQ  LV VXVWDLQHG
3HUKDSV WKLV  LV SDUW LDO O\ ZK\ RQO LQH PRXUQLQJ  LV VR ZLGHVSUHDG GLJLWDO GDWDiV
SURPLVH RI SUHVHUYDWLRQ DSSHDOV WR WKH GHVLUH WR VXEO LPDWH GHDWK
$UFKLYHG GDWD  LV D IRUP RI  OHJDF\ 7KDW VDLG DV  -DFTXHV 'HUU LGD UHPLQGV XV  LQ
$UFKLYH )HYHU   WKH DUFKLYH  LV DOVR WKH VHDW RI SRZHU>@ %HUQDUG 6WLHJOHU EHO LHYHV
WKDW UHWHQWLRQ  LV GHWHUPLQHG E\ WKH WHFKQLFDO  8VLQJ +XVVHUO iV QRWLRQ RI
WHPSRUDO LW\ KH SRVLWV WKDW WHUW LDU\ UHWHQWLRQ KDV EHHQ H[WHUQDO LVHG WKURXJK ZKDW
KH FDO OV jJUDPPDWL]DWLRQk 6W LHJOHU  &RQWHPSRUDU\ IRUPV RI JUDPPDWL]DWLRQ DUH
ZULW LQJ  WR GLJLWDO DQG QXPHULF PHGLD  ,Q WKLV UHVSHFW RQO LQH PRXUQLQJ  LV QRW RQO\
DO OXU LQJ E\  LWV SURPLVH RI  IRUHYHU EXW  L W  LV DOVR ERXQG E\ WKH SRVWPRUWHP
FRQGLW LRQV RI GDWDnFDWLRQ 7KDW  LV WR VD\ WKDW RXU H[WHUQDO LVHG UHWHQWLRQ VWRUHG  LQ
WKH GDWDEDVHV RI )DFHERRN *RRJOH DQG 7ZLWWHU  IRU H[DPSOH DUH ERXQG E\ WKH
WHUPV DQG FRQGLW LRQV RI WKHVH SODWIRUPV 'LJLWDO GHDWK PDGH LVVXHV UHODWHG WR GDWD
RZQHUVKLS DQGVXUYHL O ODQFHFOHDU  ORQJEHIRUH (GZDUG6QRZGHQ  ,Q WKHHDUO\ GD\V RI
0\6SDFH DQG <DKRR 0DL O   ORYHG RQHV ZDQWLQJ WR FODLP RU DFFHVV WKH GHFHDVHGiV
SURnOH RU HPDLO DFFRXQW ZHUH FRQIURQWHG E\ WKH  ODFN RI U LJKWV WR GR VR>@ 2QFH
GDWD  LV XSORDGHG WR WKH QHWZRUN FRQWURO DQG RZQHUVKLS  LV UHO LQTXLVKHG XQOHVV \RX
XSORDG WR \RXU RZQ VHUYHU DQG \RX KDYH DFFHVV WR  L WV SK\VLFDO  ORFDWLRQ EXW
DUJXDEO\ HYHQ WKHQ 7KH UHFHQW DFWUHVV QXGH SKRWR SKRQH KDFN VFDQGDO WKURXJK
L&ORXG VKRZV KRZ HDVL O\ GLJLWDO GDWD FDQ EH DFFHVVHG  LQ WKH FORXG ZLWKRXW WKH
RZQHUiV NQRZOHGJH>@
7R  L O OXVWUDWH SRVWPRUWHP FRQGLW LRQV RI GDWDnFDWLRQ  , FRQVLGHU )DFHERRN DQG
*RRJOH DV H[DPSOHV  ,Q WKH FDVH RI )DFHERRN WZR RSWLRQV DUH SRVVLEOH ZKHQ D
(UDVXUH DQ DWWHPSW WR VXUSDVV GDWDnFDWLRQ
$3HHU5HYLHZHG-RXUQDO$ERXWYLVLWKWWSZZZDSUMDQHW
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SHUVRQ GLHV PHPRULDO LVDW LRQ RU GHOHW LRQ 7KH SHUVRQ ZLVKLQJ WR DFW XSRQ WKH GHDG
SHUVRQiV SURnOH PXVW VKRZ )DFHERRN D GHDWK FHUW LnFDWH $ PHPRULDO LVHG SDJH FDQ
QR ORQJHU EH PRGLnHG DQG VKRXOG QR  ORQJHU DSSHDU  LQ VXJJHVWLRQV VXFK DV 3HRSOH
<RX 0D\ .QRZ RU ELUWKGD\ UHPLQGHUV>@ 'HSHQGLQJ XSRQ WKH SULYDF\ VHWW LQJV VHW
XSRQ PHPRULDO LVDW LRQ SRVWV PD\ EH PDGH E\ IU LHQGV RQ WKH 7LPHOLQH
,QWHUHVW LQJO\ DQ\RQH FDQ VHQG SULYDWH PHVVDJHV WR WKH GHFHDVHG SHUVRQ KRZHYHU
)DFHERRN GRHV QRW DO ORZ DQ\RQH WR  ORJ  LQWR D PHPRULDO LVHG DFFRXQW WR UHDG WKRVH
PHVVDJHV :KHUH DUH WKHVH SULYDWH PHVVDJHV JRLQJ"
7KH RWKHU RSWLRQ  LV WR UHTXHVW WR KDYH WKH SURnOH GHOHWHG 7KRXJK LW  LV QRW
VSHFLnFDO O\ RmHUHG  LQ WKH FDVH RI GHDWK D UG SDUW\ PD\ UHTXHVW DQ DFFRXQW
GHOHW LRQ  L I  WKH FRQGLW LRQ RI WKH SURnOH RZQHU  LV  L UUHYHUVLEOH 7KLV VHUYLFH  LV
QRUPDOO\ RmHUHG  L I D jIU LHQG RU IDPLO\ PHPEHU WKDW  LV PHQWDO O\ RU SK\VLFDO O\
XQDEOH WR PDLQWDLQ WKHLU )DFHERRN DFFRXQWk>@ )DFHERRN UHYLHZV WKH UHTXHVW
GHSHQGLQJ RQ WKH VLWXDWLRQ DQG GHFLGHV ZKHWKHU  L W ZL O O JUDQW WKH UHTXHVW RU QRW
7KDW VDLG  L W  LV  LPSRUWDQW WR QRWH WKDW WKH GHOHW LRQ  LV  ODUJHO\ V\PEROLF EHFDXVH  LW  LV
LPSRVVLEOH WR HUDVH DO O GDWD IRU D UDQJH RI UHDVRQV )DFHERRN GRHV QRW FRPSOHWHO\
HUDVH D SHUVRQiV WUDFHV 7KH\ VWDWH WKDW WKH PRVW SHUVRQDO O\  LGHQWLnDEOH
LQIRUPDWLRQ DVVRFLDWHG ZLWK WKH DFFRXQW  O LNH HPDLO DGGUHVVHV DUH UHPRYHG IURP
WKH GDWDEDVH ZKL OH VRPH SHUVRQDO O\  LGHQWLnDEOH  LQIRUPDWLRQ PD\ UHPDLQ VXFK DV
WKH DFFRXQW KROGHUiV QDPHLI D PHVVDJH ZDV VHQW WR VRPHRQH HOVH 7KH PDWHULDO L W\
RI WKH QHWZRUN DOVR GHWHUPLQHV WKH SHUVLVWHQFH RI WKH GDWD )DFHERRN VWDWHV WKDW
jFRSLHV RI VRPH PDWHULDO H[ SKRWRV QRWHV PD\ UHPDLQ  LQ RXU VHUYHUV IRU
WHFKQLFDO UHDVRQVk>@ 7KHVH WHFKQLFDO UHDVRQV DUH EDVHG RQ WKH QDWXUH RI WKH
QHWZRUN DQG WKH VRFLDO QHWZRUNLQJ SODWIRUP 7UDFHV UHPDLQ  LQ WKH VHUYHUV  ,Q RWKHU
ZRUGV DV VRRQ DV D GLJLWDO REMHFW IRU H[DPSOH DQ  LPDJH KDV EHHQ O LQNHG WR RU
VKDUHG WKRVH  LQVWDQFHV DUH HWHUQDO   LQ WKH ZRUGV RI &KXQ WKURXJK WKHLU FRQVWDQW
SURSDJDWLRQ %RWK FDVHV RmHU GLmHUHQW FRQGLW LRQV RI GDWDnFDWLRQ DQG DmHFW WKH
PRXUQLQJ H[SHULHQFH GLmHUHQWO\ +RZHYHU  LQ ERWK FDVHV WKH GDWD  O LYHV RQ 
*RRJOH FDWDORJXHV DQG DUFKLYHV PDQ\ DVSHFWV RI RXU H[LVWHQFH  LQ *PDLO  'ULYH
&DOHQGDU 6HDUFK +LVWRU\ *RRJOH :DOOHW 7DON /RFDWLRQ +LVWRU\  IRU  LQVWDQFH
7KH6HDUFK+LVWRU\  O LNH RWKHU *RRJOH VHUYLFHV FDQWKHRUHWLFDO O\ EHGHOHWHGDIWHU D
GHWHUPLQHG SHULRG RI  LQDFWLYLW\  L I  WKH DFFRXQW RZQHU VLJQHG XS IRU WKH  ,QDFWLYH
$FFRXQW 0DQDJHU VHUYLFH *RRJOHiV DQVZHU WR GLJLWDO GHDWK 7KLV *RRJOH VHUYLFH
RmHUV WKH RSWLRQ WR QRWL I\ FRQWDFWV DQG VKDUH GDWD VSHFLI\ WKH  OHQJWK RI W LPH WKDW
GHWHUPLQHV ZKHWKHU WKH DFFRXQW  LV  LQDFWLYH  L H  PRQWKV DQG WKH RSWLRQ WR
GHOHWH WKH DFFRXQW 1RWLFHDEO\ WKH GDWD FDQ EH VKDUHG ZLWK FRQWDFWV EXW QRW
KDQGHG RYHU  , I  WKH GHOHWH RSWLRQ  LV FKRVHQ WKHUH DUH QRQHWKHOHVV VRPH ELWV WKDW
FDQ QRW EH GHOHWHG VXFK DV VHUYHU  ORJV>@ :KHQ D ZHESDJH LV YLV LWHG WKH
UHTXHVW VHQW IURP WKH XVHUiV EURZVHU WR WKH VHUYHU  LV DXWRPDWLFDO O\ UHFRUGHG 7KH
UHTXHVW FRQWDLQV VXFK  LQIRUPDWLRQ DV WKH XVHUiV  ,QWHUQHW 3URWRFRO DGGUHVV  ,3  WKH
GDWH DQG W LPH RI TXHU\ WKH ZRUGV WKDW ZHUH HQWHUHG  LQ WKH VHDUFK TXHU\ ER[ DQG
D XQLTXH FRRNLH  ,' 7KH FRRNLH FDQ EH HUDVHG EXW HYHU\ W LPH D VSHFLnF GHYLFH  LV
XVHG D FRRNLH  LV UHDVVLJQHG $OVR WKH  ,3 VKRZV WKH JHRJUDSKLF  ORFDWLRQ ZKHUH WKH
TXHU\ ZDV PDGH IURP 7KHUHIRUH WKH VHUYHU  ORJV FDQ VKRZ D UHODW LYHO\
FRPSUHKHQVLEOH  LPDJH RI D XVHUiV VHDUFK KLVWRU\ *RRJOH VSHFLnFDO O\ VWDWHV WKDW  L W
jPD\ VWRUH VHDUFKHV  LQ D VHSDUDWH  ORJV V\VWHP WR SUHYHQW VSDP DQG DEXVH DQG WR
LPSURYH RXU VHUYLFHVk>@ :KLOH  L W  LV WUXH WKDW V\VWHP DGPLQLVWUDWRUV XVH VHUYHU
ORJV WR GHWHFW  LVVXHV ZLWK WKH QHWZRUN  LW  LV XQFOHDU KRZ ORQJ WKHVH UHFRUGV DUH
VDYHG )XUWKHUPRUH WKRXJK *RRJOH XVHV DQRQ\PRXV  LGHQWLnHUV WKH HmHFWLYLW\ RI
WKHDQRQ\PL]DWLRQ LVFRQWHVWDEOH 5HFHQWO\ FHUWDLQRQO LQHVXUYH\VKDYHVKRZQKRZ
(UDVXUH DQ DWWHPSW WR VXUSDVV GDWDnFDWLRQ
$3HHU5HYLHZHG-RXUQDO$ERXWYLVLWKWWSZZZDSUMDQHW
_ 
HDV\  LW  LV WR  LGHQWL I\ D SHUVRQ E\ DVNLQJ D IHZ VLPSOH TXHVWLRQV>@ 7KH TXHVWLRQ
RI DQRQ\PLW\  LV D YDO LG RQH
7KH GDWD DQG  LWV WUDFHV WKDW UHPDLQ UHJDUGLQJ WKH 6HDUFK +LVWRU\ DIWHU D SHUVRQiV
GHDWK DUH WKHUHIRUH VXEMHFWHG WR ZKHWKHU WKH SHUVRQ VLJQHG XS IRU WKH  ,QDFWLYH
$FFRXQW 0DQDJHU DQG ZKDW RSWLRQV ZHUH FKRVHQ  , I  WKH DFFRXQW ZDV QRW  O LQNHG WR
WKLV VHUYLFH WKH GDWD FRQWLQXHV WR H[LVW  LQ WKH GDWDEDVHV (YHQ  L I  WKH DFFRXQW ZDV
O LQNHG DQG WKH GHOHWH DFFRXQW RSWLRQ ZDV FKRVHQ WKH VHUYHU  ORJV WKDW DUH NHSW
FDQ UHoHFW D SHUVRQiV VHDUFK KLVWRU\ DQG FRQVHTXHQWO\ WKHLU EHKDYLRXU DQG
LQWHUHVWV $UJXDEO\ ZH DUH EHLQJ VWXGLHG DQG PDUNHWHG HYHQ DIWHU GHDWK f D VRUW
RI QHFURnQDQFLDO LVDW LRQ RI GDWD>@ $V  LQ WKH FDVH RI )DFHERRN WRWDO GHOHW LRQ  LV
QRW SRVVLEOH ERWK EHFDXVH RI *RRJOHiV WHUPV DQG FRQGLW LRQV DV ZHO O DV WKH
PDWHULDO L W\ RI WKH QHWZRUN ZKLFK  LV VXFK WKDW GDWD SURSDJDWHV  LWVHOI  LQ D TXDVL
QRQUHYHUVLEOH IDVKLRQ 7KHUHIRUH RXU GDWD  HPSKDVLVHG EHFDXVH  LW  LV QR  ORQJHU
RXUV   LV QRWRQO\VWRUHG LQVHUYHUIDUPVORQJDIWHUZHGLHEXW L W  LV ERXQGWRSUHFLVH
WHUPV XSRQ ZKLFK ZH KDYH QR  LQoXHQFH RU DJHQF\ 7KLV GHWHUPLQHV QRW RQO\ WKH
VXUYHL O ODQFH SRVVLEL O L W LHV WKDW KDYH EHHQ VXEMHFW RI VR PXFK UHFHQW FRQFHUQ EXW  L W
DOVR IUDPHV WKH PRXUQLQJ SURFHVV ZKHWKHU  LQ WKH IRUP RI PHPRULDO LVDW LRQ DQG
LQDFWLYLW\ PDQDJHUV RU  LQ WKH IRUP RI XQGHDG PHGLD
$V 0DWWKHZ .LUVFKHPEDXP VKRZV XV  LQ 0HFKDQLVPV 1HZ 0HGLD DQG WKH )RUHQVLF
,PDJLQDWLRQ   WKH IRUHQVLF PDWHULDO L W\ RI GDWD KDV DQ  LQoXHQFH RQ KRZ WKH GDWD  LV
UHDG DQG WKHUHIRUH H[SHULHQFHG +H JLYHV WKH H[DPSOH RI WKH JDPH 0\VWHU\ +RXVH
VWRUHG RQ D oRSS\ GLVN XVLQJ D GLVN  LPDJH YLHZLQJ XWL O L W\ +H H[SO LFDWHV KRZ WKH
GDWD  LV SK\VLFDO O\ SDUWHG DQG VWRUHG  LQ PDJQHWLF WUDFNV RQ WKH oRSS\ KDV EHDULQJ
RQ WKH WH[WXDO LW\ RI WKH VWRU\ 1RW RQO\  LV WKH SK\VLFDO JHRPHWU\ RI
0\VWHU\B+RXVHGVN YXOQHUDEOH WR YROXPHWULF VWRUDJH  ORJLF EXW .LUVFKHQEDXP DOVR
VXJJHVWV WKDW jD oRSS\ GLVN  LPDJH FDQ DOVR UHYHDO WKH KDQG RI WKH UHDGHU RU XVHUk
 +LV PRGHO RI FU LW LFDO SUDFWLFH FXOW LYDWHV D WKLFN WH[WXDO LW\ WKDW WDNHV  LQWR
DFFRXQW WKH VSHFLnFLW LHV RI WKH  LQGLYLGXDO VWRUDJH GHYLFH PXFK O LNH WKH IRUHQVLF
DQDO\VLV RI D FU LPH VFHQH .LUVFKHQEDXPiV DSSURDFK UHPLQGV XV RI WKH WDQJLEOH
DVSHFW RI GLJLWDO GDWD 7KRXJK GDWD PLJKW EH WKRXJKW RI DV  LPPDWHULDO ZKHQ
PHWDSKRUV VXFK DV WKH HWKHU DQG WKH FORXG DUH VR ZLGHO\ XVHG WKH DmRUGDQFHV RI
GDWD PDWHULDO L W\  LPSDFW FRQGLW LRQV RI GDWDnFDWLRQ $V ELJ GDWD VHWV DUH FRQVWDQWO\
DPDVVHG WKH PDWHULDO L W\ RI GDWD DQG WKH TXHVWLRQ RI  L WV HUDVXUH  LV QR  ORQJHU DQ
LVVXH VROHO\ UHODWHG WR GLJLWDO GHDWK DQG PRXUQLQJ EXW DOVR WR SULYDF\ GDWD
RZQHUVKLS VXUYHL O ODQFH F\EHUEXO O\LQJ DQGVRRQ 7KHU LJKW WR HUDVHDQGRU IRUJHW
UHFHQWO\ EURXJKW XS  LQ DQ (8 FRXUW UXO LQJ DJDLQVW *RRJOH>@ VKRZV KRZ WKLV
UHDO LW\  LV HPHUJLQJ DQGWKHFRQVHTXHQFHVRI GDWDPDWHULDO L W\ 7KHFRXUWiV GHFLVLRQ
FDQ EH VHHQ DV D SRO LW LFDO JHVWXUH WKDW DWWHPSWV WR VXUSDVV TXDQWLnFDWLRQ
+HLGHJJHU ZDUQV XV RI WKH GDQJHU RI QRW FRQVLGHULQJ ZKDW KH FDO OV WKH HVVHQFH RI
WHFKQRORJ\ D PRGH RI KXPDQ H[LVWHQFH DV HQIUDPHG E\ WHFKQRORJ\ :RPDQ
KHUVHOI EHFRPHV jVWDQGLQJUHVHUYHk +HLGHJJHU  D PRGH LQ ZKLFK HYHU\WKLQJ  LV
FRQVLGHUHG WKURXJK FDOFXODW LRQ DQG RUGHUDEOH DV D V\VWHP RI  LQIRUPDWLRQ
4XDQWLnFDWLRQ UHVXOW LQJ IURP ELJ GDWD DQDO\VLV FRXOG EH HTXDWHG ZLWK +HLGHJJHUiV
QRWLRQ RI WKH VWDQGLQJUHVHUYH  LQ ZKLFK ZRPDQEHFRPHV WKHPVHOYHV GDWDnHG $V
WKLV KDSSHQV  L W DSSHDUV DV  L I  WHFKQRORJ\iV HQIUDPLQJ  LV GHVWLQ\  O LQNLQJ WR /XFLDQD
3DULV L iV QRWLRQ RI ELJ GDWDiV SUHHPSWLRQ RI V LWXDWLRQV FUHDWLQJ  LWV SUHGLFWHG
IXWXUH 7KH WKUHDW EHFRPHV jSXVKLQJ IRUZDUG QRWKLQJ EXW ZKDW  LV UHYHDOHG  LQ
RUGHULQJk +HLGHJJHU  DQG WKHUHIRUH GHULYLQJ DO O VWDQGDUGV RQ WKH EDVLV RI
TXDQWLnFDWLRQ D SHUL ORXV VHOI IXOnO LQJ SURIHF\ +RZ PLJKW ZH HVFDSH WKH
(UDVXUH DQ DWWHPSW WR VXUSDVV GDWDnFDWLRQ
$3HHU5HYLHZHG-RXUQDO$ERXWYLVLWKWWSZZZDSUMDQHW
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TXDQWLnFDWLRQ  ORRS" 3HUKDSV ZH PLJKW  ORRN WR +HLGHJJHU DJDLQ  LQ KLV YLHZWKDW DUW
WHFKQb KDV WKH SDUDPRXQW UROH DQG FDSDFLW\ WR UHoHFW XSRQ WKH HVVHQFH RI
WHFKQRORJ\ DQG  LQVRGRLQJ WR VXUSDVV WKH FRPLQJWRSDVV RI WUXWK WKURXJK
WHFKQRORJ\ :H FDQQRW HUDVH RXU VRFLDO PHGLD WUDFHV QRU HVFDSH
QHFURnQDQFLDO LVDW LRQ WKRXJK FRQFHLYDEO\ DQ DUW LVW LF JHVWXUH RI HUDVXUH WKDW
SRLQWV WR WKH FU LV LV RI GDWDnFDWLRQ PLJKW HQJHQGHU FU LW LFDO UHoHFWLRQ RXWVLGH RI WKLV
VHOI IXOnO O LQJ SURSKHF\ F\FOH
QHPHTXLWWHVSDV  LV DQ DUW SURMHFW WKDW SURSRVHV VXFK D JHVWXUH  LQ WKH IRUP RI D
GLJLWDO GDWD IXQHUDO >@  , W EHJLQV WR DGUHVV D UHODW LYHO\ XQGHUFRQVLGHUHG DQG
LPSRUWDQW SDUW RI GLJLWDO DUFKLYLQJ XELTXLW\ WKH HUDVXUH RI GLJLWDO GDWD 7KH
VWDUW LQJ SRLQW RI WKH SURMHFW  LV D SXEO LF  LQVWDO ODW LRQ WKDW RmHUV 86% NH\V DQG D VHW
RI  LQVWUXFWLRQV  LQ D SUHDGGUHVVHG HQYHORSH VHH nJ  7KH NH\V FDQ EH SLFNHG XS
E\ DQ\RQH ZKR ZLVKHV WR SDUW LF LSDWH 7KH  LQVWUXFWLRQV UHDG
 7DNH D 86% NH\ KRPH ZLWK \RX
 7KLQN DERXW ZKDW GDWD \RX ZRXOG  O LNH WR U L WXDO O\ HUDVH
 7UDQVIHU WKH GDWD WR WKH 86% NH\ GHOHWH RULJLQDO 
 6HQG WKH 86% NH\  LQ WKH SUHDGGUHVVHG HQYHORSH DQG UHPHPEHU WR  LQFOXGH
\RXU UHWXUQ DGGUHVV
 <RX ZL O O  UHFHLYH \RXU GDWD UHPDLQV  LQ WKH SRVW
)LJ  QHPHTXLWWHVSDV  LQVWDO ODW LRQ
,Q SUDFWLFH PDQ\SHRSOH VLPSO\ WDNHWKHREMHFW KRPH DQGNHHSLW  ZKLFK LV D VPDOO
L URQ\ WKDW PLJKW SRLQW WR WKH GLpFXOW\ RI SDUW LQJ ZLWK GDWD 7KH DXGLHQFH WKDW
HQJDJHV ZLWK WKH SLHFH VHQGV WKHLU GDWD  LQ WKH SRVW  IRO ORZLQJ WKH  O L WHUDO PHWDSKRU
RI VHQGLQJ SDFNHWV RYHU WKH  LQWHUQHW 7KH HQYHORSHV DUH DGGUHVVHG WR WKH &LW\
8QLYHUVLW\ RI +RQJ .RQJ ZKHUH WKH\ DUH WKHQ WDNHQ WR WKH ELRFKHPLVWU\  ODE WR
(UDVXUH DQ DWWHPSW WR VXUSDVV GDWDnFDWLRQ
$3HHU5HYLHZHG-RXUQDO$ERXWYLVLWKWWSZZZDSUMDQHW
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SHUIRUP WKH GLJLWDO GDWD IXQHUDO  7KH NH\V DUH  LPPHUVHG  LQ D PL[ RI FRQFHQWUDWHG
K\GURFKORULF ! DQG QLWU LF DFLG ! FDO OHG $TXD 5HJLD XVHG WR GLVVROYH
QREOH PHWDOV 7KH  O LTXLG  LV H[WUHPHO\ FRUURVLYH DQG ZL O O GLVVROYH DO O PHWDO RQ WKH
86% NH\ WKURXJK D SURFHVV FDO OHG GLJHVWLRQ  7KH SURFHGXUH  ODVWV DURXQG 
PLQXWHV GXULQJ ZKLFK W LPH WKH DFLG VORZO\ WXUQV IURP WUDQVOXFHQW \HO ORZ WR
RSDTXH EURZQ DV DO O PHWDO FRUURGHV  LQ WKH  O LTXLG DOVR FDXVLQJ VSDWWHUV 7KH
SURFHVV  LV YLVFHUDO   WKH IUDJL O L W\ RI WKH 86% NH\ DQG LWV GDWD DUH H[SRVHG LQ WKH
EXEEO LQJ  O LTXLG 2QFH WKH GLJHVWLRQ  LV FRPSOHWH WKH  O LTXLG PXVW EH GL OXWHG PDQ\
WLPHV RYHU WR UHDFK D QHXWUDO 3+ WR EH DEOH WR HPSW\  LW  LQ WKH VLQN ZLWKRXW
GLVVROYLQJ WKH PHWDO SLSHV $IWHU GL OXW LRQ WKH UHVXOWV FRQVLVW RI WKH SULQWHG FLUFXLW
ERDUG 3&% GHYRLG RI FRPSRQHQWV D IHZ QRQ PHWDO LF FRPSRQHQWV  O LNH UHVLVWRUV
DQG FDSDFLWRUV WKH SODVW LF SDUW RI WKH 86% FRQQHFWRU DQG WZR FKLSV WKH FKLS WKDW
KRXVHG WKH PHPRU\ DQG WKH FKLS WKDW FRQWURO OHG WKH 86% 7KH FKLS SLQV KDYH
PHOWHG DZD\  L W  LV WKHUHIRUH GLpFXOW WR  LPDJLQH UHWU LHYLQJ WKHLU GDWD WKRXJK
DUJXDEO\SRVVLEOH DQG LW  LV YHU\ O LNHO\WKDWDFLGHQWHUHGWKURXJKWKHSLQKROHVDQG
LUUHPHGLDEO\ FRUUXSWHG WKH GDWD 7KH PHPRU\ FKLS VW L O O FRQVHUYHV WKH WH[W
QHPHTXLWWHVSDV  WKDW ZDV VL ONVFUHHQHG RQWR  LW DW WKH PDQXIDFWXUH  LQ 6KHQ]KHQ
VHH nJ 
)LJ  QHPHTXLWWHVSDV GLJLWDO GDWD IXQHUDO UHPDLQV DIWHU FRUURVLRQ  LQ $FTXD
5HJLD
7KHVH UHPDLQV DUH WKHQ VRDNHG LQ ZDWHU IRU VHYHUDO KRXUV WR U LQVH DQ\ UHPDLQV RI
DFLG 7KH\ DUH WKHQ SODFHG RQ D SLHFH RI YHOYHW IRDP SUHVVHG  LQWR D VPDOO
WUDQVSDUHQW  MHZHO OHU\ ER[ DQG VHQW EDFN WR WKH RZQHU E\ SRVW VHH nJ  7KH
HQYHORSH  LWVHOI  LV GHVLJQHG ZLWK WKH VSHFLnFDWLRQV RI WKH +RQJ .RQJ SRVW  LQ PLQG
IRU PDFKLQH UHDGLQJ  , W  LV WKH VPDOOHVW V L]H WKDW FDQ EH PDFKLQH VRUWHG DQG
DGKHUHV WR VSHFLnF UHTXLUHPHQWV RI  IRQW  IRQWVW\OH FRORU ZHLJKW DQG WKLFNQHVV
7KH GHVLJQ HPSKDVLVHV WKH UHODW LRQVKLS EHWZHHQ WKH FRQWHQW WKH YHVVHO DQG WKH
FRPPXQLFDWLRQ V\VWHP 7KH HQYHORSH DOVR EHDUV D WH[W  LQ WKUHH  ODQJXDJHV D
WUDQVODW LRQ RI WKH FKRUXV IURP WKH IDPRXV VRQJ 1H 0H 4XLWWH 3DV E\ -DFTXHV %UHO
(UDVXUH DQ DWWHPSW WR VXUSDVV GDWDnFDWLRQ
$3HHU5HYLHZHG-RXUQDO$ERXWYLVLWKWWSZZZDSUMDQHW
_ 
1H PH TXLWWH SDV  'RQiW  OHDYH PH
, O  IDXW RXEO LHU  :H PXVW IRUJHW
7RXW SHXW VcRXEO LHU  $O O FDQ EH IRUJRWWHQ
7KLV  LV D PHORGUDPDWLF  ORYH VRQJ LQ ZKLFK %UHO EHJV DQG SOHHGV ZLWK D ZRPDQ QRW
WR  OHDYH KLP 7KHUH DUH YDULRXV GRFXPHQWHG YHUVLRQV RI FRQFHUWV  LQ ZKLFK KH  LV
FU\LQJ SURIXVHO\ ZKL OH V LQJLQJ  ,Q )UHQFK VSHDNLQJ FRXQWU LHV WKLV VRQJ LV D ZHO O
NQRZQ RGH WR  ORYH  ORVW DQG WKH SDLQ RI  OHWW LQJ JR 7KH  O\U LFV V LPXODWDQHRXVO\ DVN
WKH ZRPDQ WR IRUJHW DO O  WKH GLpFXOW LHV  LQ WKH UHODW LRQVKLS EXW QRW WR IRUJHW RU
OHDYH WKH PDQ  , W UHoHFWV WKH WHQRXV UHODW LRQVKLS ZH KDYH ZLWK PHPRU\ 2QH WKH
RQH KDQG ZH GRQiW ZDQW WR IRUJHW EXW ZH ZRXOG  O LNH WR IRUJHW FHUWDLQ WKLQJV DQG
DV PHQWLRQHG EHIRUH  L W  LV HYHQ QHFHVVDU\ IRU WKH EUDLQ WR IRUJHW  LQ RUGHU WR
IXQFWLRQ ZHO O   ,Q  -RXUQDO GH 'HXL O  5RODQG %DUWKHV WDONV DERXW PRXUQLQJ WKH  ORVV RI
KLV PRWKHU +H GRFXPHQWV KLV FRQVWHUQDWLRQ DW WKH  ORVV RI KHU PHPRU\ KHU IDFH
DQG KHU YRLFH V ORZO\ EOXUU LQJ  LQ KLV PLQG DV W LPH SDVVHV 6LPXOWDQHRXVO\ KH
EHPRDQV WKH FU LSSO LQJ QRVWDOJLD DV IRUJHWW LQJ  LV DQ HVVHQWLDO SDUW RI PRXUQLQJ
7KH HQYHORSH ZDV WKHUHIRUH GHVLJQHG ZLWK WKLV WHQVLRQ  LQ PLQG WKH GHVLUH WR
UHPHPEHU DQG WKH QHFHVVLW\ WR IRUJHW
)LJ  'LJLWDO GDWD UHPDLQV VKRZQ DV WKH\ DUH SDFNDJHG WR EH VHQW EDFN WR WKH
SDUW LF LSDQW
,QWHUHVW LQJO\ UHFHQW FRJQLW LYH QHXURVFLHQFH KDV VKRZQ WKDW PHPRU\  LV SHUKDSV
QRW D RQH Rm LQVFULELQJ SURFHVV FDO OHG FRQVRO LGDWLRQ   LQ IDFW HYHQ UHFDO O LQJ D
PHPRU\ ZL O O FKDQJH LWV QDWXUH DQG WKHUHIRUH FRQWHQW 6\QDSVHV UHVSRQVLEOH IRU
QHXURWUDQVPLVVLRQ EHWZHHQ QHXURQV DUH KLJKO\ PXWDEOH 6\QDSWLF QHWZRUNV JURZ
EDVHG RQ WKH FKHPLFDO H[FKDQJH WKDW IRUPV DQG UHFDO OV PHPRULHV )RU H[DPSOH
PHPRULHV DVVRFLDWHGZLWK IHDU ZKHQUHDFWLYDWHG DUH HDVL O\ DOWHUHGWR D VWDWH WKDW
UHTXLUHV D SURWHLQ V\QWKHVLV WR UHFRQVRO LGDWH  LW  1DGHU HW DO    , W ZRXOG VHHP WKDW
ZKHQ D PHPRU\  LV UHDFWLYDWHG WKURXJK UHWU LHYDO  L W EHFRPHV ODEL OH DQG WKXV
(UDVXUH DQ DWWHPSW WR VXUSDVV GDWDnFDWLRQ
$3HHU5HYLHZHG-RXUQDO$ERXWYLVLWKWWSZZZDSUMDQHW
_ 
FKDQJHV 7KLV SURFHVV RI UHDGZULWH ZKLFK PHPRU\ XQGHUJRHV FRXOG SODFH PHPRU\
DWWKHVLWHRI H[HFXWLRQ UDWKHUWKDQVWRUDJH  LQ FRPSXWHUVFLHQFHWHUPV :KHQELWV
DUH UHZULWWHQ UHDGZULWH HOHFWU LFDO SXOVHV DUH VHQW ZKLFK PRGLI\ WKH  WR  RU 
WR  7KH H[HFXWLRQ FRXOG DOVR EH XQGHUVWRRG DV WUDQVPLVVLRQ RU PRUH SUHFLVHO\
WKDW WKH VLWH RI H[HFXWLRQ  LV WKH WUDQVPLVVLRQ  LWVHOI  +XPDQ PHPRU\  LV  IRUPHG LQ
WKH WUDQVPLVVLRQ RI FKHPLFDOV EHWZHHQ QHXURQV WKDW QHYHU WRXFK HDFK RWKHU 7KH
FKHPLFDO O\  LQGXFHG PXWDWLRQ RFFXULQJ DW WKH V\QDSVH  L WVHOI D  hVSDFH  LQEHWZHHQi
LV WKH  ORFXV RI JHQHVLV ZKHUH QHZ DQG PRGLnHG PHPRULHV DUH ERUQ 7KXV
WUDQVPLVVLRQ  LV EHFRPLQJ
, I  W LPH FDQ EH LV HmHFWLYHO\ HmDFHG DQG SRO LW LFV WKURXJK V\VWHPDWLF UHZULW LQJ RI
KLVWRU\  ZKHUH GRHV WKLV  OHDYH XV" 7KHVLWH RI H[HFXWLRQ EHFRPHVSRO LW LF LVHG :KHQ
WKLV RFFXUV ZLWKLQ WKH WHUPV RI DJUHHPHQW RI )DFHERRN RU *RRJOH IRU H[DPSOH ZH
DUH ZLWKRXW UHFRXUVH DQG RXU PHPRU\  LV  ODEL OH XQGHU WKH FRUSRUDWH VFDOSHO 7KH
DUFKLYH IHYHU  LV JURZLQJ VWURQJ EHWZHHQ JUDPPDWL]DWLRQ  LQ FRUSRUDWH VHUYHUV
V\VWHPDWLFVXUYHL O ODQFHDQGGDWDSHUVLVWHQFHWKHPDWHULDO L W\RIGDWD LVWUDSSLQJXV
E\ HOXGLQJ XV DV +HLGHJJHU ZDUQV %\  ORRNLQJ DW KRZ )DFHERRN DQG *RRJOH GHDO
ZLWK GLJLWDO GHDWK WKH PDWHULDO L W\ RI WKH QHWZRUN DQG VRPH RI  L WV FRQVHTXHQFHV
FRPH WR WKH IRUH 7KH XQGHDG GDWD SKHQRPHQRQ FUHDWHG E\ WKH SODWIRUP FRGH
VRIWZDUH DQG QHWZRUN  LQIUDVWUXFWXUH KDXQWV XV DQG RXU QHHG WR IRUJHW
0D\HU6FKeQEHUJHU UHPLQGV XV RI WKH VRFLDO  LPSO LFDWLRQV RI WKHVH GLJLWDO DUFKLYHV
,Q  O LJKW RI WKH GHYHORSPHQWV  LQ FRJQLW LYH QHXURVFLHQFH ZH PLJKW FRQVLGHU HUDVXUH
DV DQ  LPSRUWDQW SDUW RI DUFKLYLQJ DQG WKLQN RI PHPRU\ DV D G\QDPLF SURFHVV RI
FRQVWDQW H[HFXWLRQ KDSSHQLQJ  LQ WUDQVPLVVLRQ 7KH ZRUG H[HFXWLRQ  LWVHOI VWHPV
IURP H[bFXWHXU  WK FHQWXU\ )UHQFK WKH SHUVRQ WKDW  LV UHVSRQVLEOH IRU FDUU\LQJ
RXW WKH ZL O O  QHPHTXLWWHVSDV DGLJLWDO GDWD XQGHUWDNHU VHUYLFH RI VRUWV  LV D
JHVWXUH WKDW SOD\V ZLWK WKLV V LWH RI H[HFXWLRQ 7KURXJK WKH YLVFHUDO SURFHGXUH RI
SK\VLFDO O\ GHJUDGLQJ GDWD WKH hXQGHDG PHGLDi  LV V\PEROLFDO O\ H[RUFLVHG 7KH
SURMHFW  LV SXUSRVHIXO O\ QDdYH  LQ  L WV DSSUHKHQVLRQ RI GLJLWDO GDWD \HW  L W RSHQV XS
TXHVWLRQV SHUWDLQLQJ WR WKH FU LV LV RI GDWDnFDWLRQ WKURXJK D PRXUQLQJ U LWXDO 
0RXUQLQJ  LV WKH PRVW YLVFHUDO RI KXPDQ HPRWLRQV  L W GHHSO\ FRQIURQWV WKH PRXUQHU
ZLWK WKH PDWHULDO L W\ RI KXPDQ O L IH
%ULQJ XV \RXU GDWD ZH ZL O O SXW  L W  WR UHVW
1RWHV
>@ %\ WKH HQG RI  (QWUXVWQHW FDOFXODWHG WKDW QXPEHU WR EH  PLO O LRQ RQ
)DFHERRN 6HH
KWWS ZZZKXpQJWRQSRVWFRPGHDWKIDFHERRNGHDGSURnOHVBQB
KWPO 6HH ;.&' IRU D SURMHFW LRQ RI  IXWXUH QXPEHUV KWWSV ZKDW L I [NFGFRP
>@ 6HH 7ZLWWHUiV SRO LF\ DGRSWHG  LQ 
KWWS ZZZWKHGLJLWDOEH\RQGFRPWZLWWHUDGRSWVSRO LF\IRUGHFHDVHGXVHUV
  DQG )DFHERRN
KWWS ZZZWKHGLJLWDOEH\RQGFRPZKDWKDSSHQVWR\RXUIDFHERRNDFFRXQW
ZKHQ\RXGLH
>@  ,N 5 , 3   KWWS ZZZPHGLDPDWLFQHWHQZZZLNU LSQO 
>@ 3HUSHWX KWWSV SHUSHWXFR
(UDVXUH DQ DWWHPSW WR VXUSDVV GDWDnFDWLRQ
$3HHU5HYLHZHG-RXUQDO$ERXWYLVLWKWWSZZZDSUMDQHW
_ 
>@ /,9(621 KWWS  O LYHVRQRUJFRQQHFWSKS
>@ 6HH KWWS HWHUQL PH
>@ 6HH 7KH 'LJLWDO %H\RQG EORJ KWWS ZZZWKHGLJLWDOEH\RQGFRP 3DVVDUH
KWWS ZZZSDVVDUHFRPKRZPDQDJH\RXUGLJLWDODVVHWV 'LJLWDO 'HDWK
KWWS ZZZGLJLWDOGHDWKHX 0\ 'LJLWDO )RRW3ULQW
KWWS ZZZP\GLJLWDOIRRWSULQWFRP 'LJLWDO 'XVW EORJ
KWWS GLJLWDOHUDGHDWKHQJEORJVSRWFR L O     IRU GLJLWDO GDWD  LVVXHV RU <RXU 'LJLWDO
$IWHUO L IH :KHQ )DFHERRN )O LFNU DQG 7ZLWWHU $UH <RXU (VWDWH :KDWcV <RXU /HJDF\"
1HZ 5LGHUV 3UHVV  E\ (YDQ &DUURO O 
>@  ,Q 'H OD JUDPPDWRORJLH  'HUU LGD ZULWHV DERXW VRXV UDWXUH  D ZD\ WR
VLPXOWDQHRXVO\ HUDVH DQG  OHDYH D WUDFH WKDW SRLQWV WR WKH HUDVXUH  ,QWHUHVW LQJO\  LQ
*D\DWU L &KDNUDYRUW\ 6SLYDNiV  LQWURGXFWLRQWR WKH(QJO LVK WUDQVODW LRQ VKHDWWU LEXWHV
WKH GLmHUHQFH IURP +HLGHJJHUiV XVH RI WKH WHUP WR jDQ  LQDUW LFXODEOH SUHVHQFHk
ZKLFK  LV jWKH PDUN RI WKH DEVHQFH RI D SUHVHQFH DQ DOZD\V DOUHDG\ DEVHQW
SUHVHQWk 'HUU LGD  [YL L  
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 ZZZGDL O\WHFKFRP3URI&DO OV2XW)DFHERRNHWDO)RU+RDUGLQJ'HDG
3HRSOHV'LJLWDO5HPDLQVDUW LF OHKWP
>@ 6HH DUW LF OH  LQ 6SLHJHO 2QO LQH 
KWWS ZZZVSLHJHOGH LQWHUQDWLRQDOEXVLQHVVFRXUW LPSRVHVU LJKWWREHIRUJRWWHQR
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KWPO
>@ 6HH QHPHTXLWWHVSDV ZHEVLWH KWWS GHDWKLPDJLQDWLRQODEFRP




%DUDG .DUHQ 0HHWLQJ WKH 8QLYHUVH +DOIZD\ 4XDQWXP 3K\VLFV DQG WKH
(QWDQJOHPHQW RI 0DWWHU DQG 0HDQLQJ 'XUKDP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3ULQW
'HUU LGD  -DFTXHV $UFKLYH )HYHU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 8QLYHUVLW\ RI
&KLFDJR 3UHVV  3U LQW
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8QLYHUVLW\ 3UHVV 
+DG]LVHO LPRYLF 1 9XNRMHYLF 9  3HWHU )  0L OQLN $  )DVWHQUDWK 0 )HQ\YHV %
*l 6WHWDN $  j$ SODVW LF QHUYRXV V\VWHP UHTXLUHV WKH DEL O L W\ QRW RQO\ WR
DFTXLUH DQG VWRUH EXW DOVR WR IRUJHWk &HOO   f 3U LQW
.LUVFKHQEDXP 0DWWKHZ 0HFKDQLVPV 1HZ 0HGLD DQG WKH )RUHQVLF  ,PDJLQDWLRQ 
&DPEULGJH 7KH 0,7 3UHVV  3U LQW
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